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IvIETALLURGIC .. tlL RESULTS FROl~{ BLA.CK COPPER SMELTING 
BY 
Preston King Horner 
A 
THE SIS 
submi tted to the faculty 0 f the 
SCHOOL OF !J[INES AND METALLURGY OF THE UNIVERSITY OF MISSOURI 
in partial fulfilllD!nt of the work requ.ired for the 
DEGREE OF 




Associate Pro:fesso r of Metallurgy and Ore Dressing. 
By speoial ];8rmission of'the faculty, 
P. K. Horner submitted his general reports for 
the years 1913,1914,1915 and 1916 for thesis. 
As these reports contained much ·of a oonfidential 
nature, they were returned to him after examina-
tion. 
~~/. 
Se ore tary 0 f the Faoul ty. 
1 
JLEiTALLURGICAL RE.POHT, 1916. 
Number 0 f Blo~ .. ing Hours • • • • • • • •• • • • • •• 16,702. 
146.3 Tons of Ore (Dry vVe ight ) smelted :ger ~~4 hour s 
OR1~S TREATED 














Total Cu. in Charge • • • 
INGOTS produced 
lvrATTE do • 
SLAG 
Lost in DUST etc. 
SCRAP 













FLUX: Limestone •• 2,667.0 
Dolomite • • 25,410.4 
Ironstone •• 36,902.2 
TOTAL •• 64,979.6 
.-.,--.~--------------



























































































I,IETATJLURGICAL REl:?ORT, 1916. 




GREEN ORE BLACK ORE 
.'~"'----."'-""' .. 
wet I ~% Cu.¥ons VJet ~-""" Cu. ¥ons Dry Dry ju lne 1ne 
Cu. Cu. 
i746.4 1678.2 14.5 200.4 1159.7 911.3 16.0 145.6 
3004.1 ::~416 .0 15.3 371.2 1501.7 1195.1 16~2 193.9 
2792.9 2295.3 15.1 345.9 1395.5 1087.4 15.9 172.9 
3327.5 2770.0 14.6 404.3 1662.5 1330.0 14.3 190.1 
3737.8 30.'::2.4 13.5 407.5 186S.1 1446.4 14.1 c~04 .5 
3999.6 3288.8 13.5 444.8 1999.1 1598.8 13.8 220.0 
3243.9 2729.9 14.0 382.3 1623.4 1269.1 14.2 180.4 
3289.8 2697.3 14.4 388.3 1644.7 1232.3 13.9 171.5 
3186.7 2549.2 14.2 363.1 1592.3 1190.3 14.2 169.3 
2531.1 2039.5 14.1 28'7.4 1271.3 959.6 13.9 133.7 
1l21.B 914.5 13.5 123.2 1698.2 1235.4 13.2 163.4 
1568.8 125~~ .7 13.4 168.2 1070.0 758.2 12.7 96.3 
...---.,.-----~ 
33550.4 27358.8 14.2 3886.6 18486.5 14213.9 14.4 2041.6 
... ,....,,10_ ... '_ ,-- ,--. 
-- -"'-, .. -,,-----,'-,,-
KA.I.ffiOVE LUT:IP. IJUUSHI LUMP. 3009-:'6 2825-:4-----17:::-".-=5:----"480:-8 ----"70'4-.8----£75. 5 18.2 
4913.8 4516.9 16.5 743.5 11m.6 89.8 17.0 
4570.2 - 4199.0 15.2 - 640.0 
5445.0 ,5073.2 15.5 789.5 • 
6116.4 5671.6 14.1 802.9 
6547.2 6183.5 13.5 832.9 
5398.8 5203.4 14.0 728.0 
5382.8 5137.0 14.7 757.8 
5214.6 4961.4 14.9 742.5 
4138.2 3976.~ 14.8 598.2 
6124.8 5621.2 14.1 792.3 
7050.6 6P.30.0 14.2 885.6 
164.8 
15.3 
TOTAL ••• 63912.0 59598.8 14.7 8784.0 816.4 665.3 18.0 120.1 
--TQ_~~ .C~~§_~ __ J.QREJ~, ______ . _____ ~~_ 
Jen. 6620.5 5690.4 16.3 931.6 
Feb. 9531.2 8217.8 16.1 1323.9 
l·,Iar. 8758.6 7581.7 15.3 1158.8 
A-pr. 10435.0 91?3.2 15.1 1383.9 
:May 11722.3 10140.4 13.9 1414.9 
June 12545.9 110'71.1 13.5 1497.7 
July 10266.1 9202.4 14.0 IP.90.7 
Aug. 10317.3 9066.6 14.5 1317.6 
Sep. 9993.6 8700.9 14.6 1P.74.9 
Oot. 7940.6 69'75.B 14.5 1009.3 
Nov. 8914.8 '77'1.1 13.9 1078.9 
Dec. 9689.4 8240.9 13.9 1150.1 
TOTAL. 116765.3 101831.8 14.6 14832.3 
PL.AIEv A - CHAliCE SHI~lLT 
-.--.".'-.-,' .. -.........-~., ... ,-,-~-. --.-~---
Fl.JUXBS 
~,ronth Dolomite Iron. Limestone f TOTAL 
1916 • Dry ~7;-' C-u::--t-6n~g-~~··---"--"J.fry .----.To"J5ry---- "'-<'-nry -~-tonSI· ine 
fine Cu. 
Cu. 
Jp.n~ 10:~8.1·-·-· 4.6 4.9 2405.1 ---- 46~-2--.. 3479.4--·-__r.9-·-
Feb. 1234.9 0.5_ 6.8 2935.1 1622.2 579?2 6.8 
gar. 2081~3 O~5 10.9 28~5.2 110.5 5017.0 10.9 
.A:or. 2088.4 0.7 10.0 3~17.8 349.0 5655.? 10.0 
L'IB.Y 2626.10.5 13.3· 360:? 7 -183.-1 6411.9 13.·3 
June 2494.5 0.5 12.5 383:?:.1 356.0 678~:.6 12.5 
Jul y 2532 • 5 0 • 5 l~? • 6 3 330 • 8 5863 .. 3 12 • 6 
Aug. ~584.5 0.5 12.6 3156.8 5741.3 12.6 
Sep. 2461.~ 0.5 12.3 3021.1 548~.3 1~.3 
Oct. 1947.0 0.5 10.4 2357.~ 4304.7 10.4 
Nov. 2126.3 0.5 10.2 2908.3 5034.6 10.2 
Dec. 2205.6 0.5 10.9 3209.5 5415.1 10.9 
--,-----....... -..... "-~ .. -.-..... ----~- . __ .,,, .... ,._-_ ... _ .. -,. ._--
~~JAL25410.4 0.5 12.7.4 36902.2 2667.0 64979.6 127.4 



























Dry tons TONS W:;:;.nkie K~t~-ng ... p.. Totnl 






























































TOTAL 181744.9 166811.4 14959.? 35.7 7344.9 3~188.2 39533.1 
-----=. ================ 
4 
LIETALLURGICAL REPOHT 1916. 
PLANT 11. PRODUCTIOI~ • 
l.:onths . INGOTS MATTE TbT.hL RECOVERY 
Tons .• :1 Cu. Tons T-ons Tons Tons Tons ,:'0 
1916. rough fine rough % Cu. .p- rough :fine j .....l.ne Cu. Cu. Cu. Cu. Cu. Cu. p---
J1-:n. 728.0 96.5 712.3 738.0 71P..3 
,B"le b. 1025.0 96.7 991.1 .,. 1025.0 991.1 
lIar. 824.3 96.7 796 .. "7 17.5 70.0 12.2 841.8 808.9 
A~9r. 1012.7 97.7 979."'1 33.0 70.0 23.1 1045.7 1002.8 
I,,1ay 1057.3 95.9 1014.0 27.0 70.0 18.9 1084.3 10~32. 9 
June 1079.2 96.7 1043.3 38.0 70.0 26 .• 6 1117.2 1069.9 
July 924.0 97.0 ("'\r ~ '...". :";;'dO.·.:) 37.0 70.0 25.9 961.0 922.2 
Aug. 980.0 96.8 948.5 50.0 70.0 35.0 1030.0 983.5 
Sep. 940.4 95.'7 900.0 70.5 70.0 49.3 1010.9 949.3 
Oct. 64;~ .. 3 96.9 622.3 45.5 70.0 31.9 687.8 654.2 
Hov. 707.1 96.7 684.1 P.8.0 70.0 19.6 735.1 703.7 
Dec. 704.7 96.8 682.5 66.0 70.0 46.2 770.7 7P.8.7 
_.. . ._I"'I. ______ ~ ....... 
TOTAL 10635.0 96.6 10270.8 41P..5 70.0 288.7 11047.5 10559.5 
--_ ... _--,--' ............ ,. .. _--- .. _.---,. 
LOST IU SLAG LOST IN TOTAL SCRAP Not 8,0-
:.:onths tons DUST LOST counted 
1916 tons .·r1 /0 Cu. fine T.fine T.fine for. 
Cu. Cu. Cu. 
'Jan. 6769.0 3.8 . 208.7 '38.3 247.0 4.6 
Feb. 10043.0 r!.6 270.3 56.3 326.6 P.l.3 
1/[8 r. 9164.0 3.1 286.3 52.6 338.9 1P..8 9.1 
Apr. lO9P.3.0 3.0 331.7 59.4 391.1 
.~ T"" i~lewy 12:34~~ .0 2.7 331.8 60.8 392.0 3.3 
June 12187.0 2.7 323.3 117.0 440.3 
July 10070.0 2.7 275.2 98.7 373.9 ~.O 5.2 
Aug. lOOP-5.0 2.5 252.2 9445 346.7 
Sap. 9291.0 ?.6 237.8 100.1 337.9 
Oct •. 7631.0 2.9 218.3 79.6 297.9 47.6 ?O.O 
Nov. 8745.0 2.8 243.6 96.4 340.0 45.4 
Dec. 9220.0 2.8 259.9 120.8 38G.7 43.Q 8.0 















































OPERATION TI:rE _ .... __ .-.. 
Remnrks 
._------































l~tions & general re-
pf:irs 




stE'rted tlf:'rch 4th. 
DO'!ln MgT. 24th, rei?~ irs to hood 
« 3rd, generRl repairs 
Full month. 
Yf 
Blown in M~y 12th. 
Blown out lIey lOth, repp..ir to JA.ck-
ets.Blown in Hay 23. 
Full month.DelQYs f:1./c Incline re-
. pairs. 
« " H 
Blown out June 29th. 
Blown out July 8th t Genern .l repA-irs. 
Full month 




" Blown in Oct .lp. • Blown out G'ct .?2nd.· 
Full month. (Short of wR.ter 
Blown out Oct.lOth.GenerR.l repHirs 
Blown in Nov. 6th. 
Full month 
" 
Blown out December 12th. 
n n 13th. 
16,702 Blowing Hours 
-
IiET.ALLURGICAL REPORT 1916 
PLANT B 
Number of Blowing Hours ••• ••• • •• • • • • •• 





srr.A.R: Green Ore 27 ,815.2 
BIRck Ore 18,638.3 
KA1"lffiROVE Lump 58,681.5 
LlKASI Lmnp 477.0 
TOTAL 185,012: .0 
DOLOMITE 
SCRAP 




Lost in DUST etc. 
SCRAP 










I,Ve ight Gr8.de of 
(Dry) Ore 








10,955 .. 3 
149.5 
104,908.4 




































TOTAL 59,718.5 39.0 63.9 5.58 
P1ArJT D. - CF~tlEGE SH'E~T 
___ ..". ... *,-. ... '"""-'4_ , __ ••• __ • ________ ,_"..-,"' ........... _ .. 
STA~ lIILJ~ 
... --.~-.... -. -~ .. - .. "-~-.~ ,--~ ... - ... -.-.. ~ ..... --, --_._---, .... -. .. '-, .... _'._ ... -_._ .. _ .. --._._----, -.--..-.~ .... -~""""'""'----'-"',"","-.. -.--. - -----"---.----.. ---.--.. --~.-
;,:Ionths GR::BEH QT.)? _,..C!J ELAex ORS 
1916 ----.--------.... --.... ~, ... -.............. ,,---_ .. --............ - ........... _ ..... --". 
~;Vet D'ry .", tons i .+{ ~, tons {., Cu. Wet Dry Cu. /Q :/0 
fine fine 
Cu. Cu. 
-.--.... ~~"--.. --. ------.-.~--.,--. 
------
--, .. _-----_ ... _......-..,,-, .... _ .. _, ... _.-
Jp..n. 
Feb. 
~Iur • 1380.7 1130.1 16.2 183.'7 710.0 551.8 16.2 89.4 
.A.pr. 3179.4 2666.3 14.9 397.6 1761.4 1519.7 15.1 ~14.8 
tIpy 3387.4 2866.6 14.9 420.3 ~?~95.7 1868.3 14.8 276.5 
June 3312.6 2736.5 14.5 396.0 ~~6~.7 1804.3 14.7 264. G 
July 3526.2 2959.4 14.3 423.5 c~409. 2 1896.9 lL.b.6 P.77.4 
Aug. 3699.2 3058.4 14.4 439.7 ?387.7 18?8.5 14.7 268.3 
Sep. 3:,69.1 ~;819. 8 14.6 411.6 1993.7 1550.8 14.3 ~':2f' .4 
Oct. 2347.6 1959.. f~ 14.5 282.3 19?7.9 1518.8 13.9 211.8 
Nov. 2190.6 1885.9 14.6 273.5 2096.1 1692..3 13.4 P.t;.7.5 
Dec. 1422.4 1209.8 14.~ 172.8 793.9 69.7.? 14.0 88.1 
TOTAL 27815.2 ~:~3225.0 14.6 3403."0 18638:3--14708.6 14.5 2140.8 
-~-
-. 
K.A.l.~BOVE LID/IF. LIKASI L1E:fP 
Jan. 
Feb. 
I·iTer. 2336.3 2151.9 15 . .-6 35'7.5 
Anr. 5316.9 4SUr8.0 .15.9 785.4 
i\.'lf.~. if'" 5139.8 4809.0 15.1 724.8 
June 513'7#0 4847.3 14.9 725.8 
-July 5361.1 5161.1 15.5 902.5 
Aug. 6823.2 6537.0 14.9 9'12.3 
Sep. 6622.3 6360.1 15.3 971.6 144.0 130.4 38.2 49.8 
Oct. 6281.0 6045.2 15.1 912.0 137.0 125.5 35.2 44.2 
Nov. 6'166.3 6502.'1 14.8 959.8 56.0 5P..6 16.0 8.4 
Dec. 8297.6 7626.'7 14.4 1104.3 140.0 125.5 25.2 31.'1 
.-..1 ... _.-........ _-
TOTAL 58081.5 54986.0 15.1 8P.90.0 477.0 434.0 31.1 134.1 
-
TOTAL CHARGE (QRE) 
Jan. 
Feb. 
1:1e.r. 4427.0 3833.8 15.5 610.6 
Apr. 10257.7 9031.0 15.5 1397.8 
11HY 10822.9 9453.9 15.0 1421.6 
June lO'712.3 9388.1 14.8 1386.4 
July 11296.5 10017.4 15.0 1503.4 
Aug. 1~910.1 11423.9 14.7 1680.3 
Sep. 12129.1 10861.1. 15.2 1655.4 
Oct. 10693.5 9641.7 15.0 1450.3 
Nov. 11109.0 10133.5 14.5 1471.2 
Dec. 10653.9 9569.P. 14.6 1396.9 
TOTAL. 105012.0 93403.6 14.9 139'73.9 
r,~TALJ.oIURGIC1 .. L I:E?ORT 1916 
PLAUT B. - CHAHGE SHEET 
F~LUXES CHARGES 
---~--------,-.-.--.-'----' .. 
Month Dolomite Iron TotAl Tot91s 

























3316.9 0.5 16.4 
3179.0 0.5 16.4 
2777.5 0.5 14.3 
2734.5 0.5 13.3 
























































","'i ,-J.! e IJ. 

























MBTALLURGICAL REPORT, 1916 
PLANT B. PRODUCTION 
'IlfGOTS l:IATTE TO~AL RECOVT~RY 
------------,---------
tons tons tons ~ons ~ons tons 
fine 
Cu. 
rough ;; Cu. fine rough '::'0 Cu. fine rough 









































































































































































METAI.,LURGICAL REPORT 1916 
PLANT B. 
OPERATION TllfE 








































BloViln in If~1rch 2nd 4 Blown out 
M~rch 5th. 
tt T1 Apr.11(Trouble in ynrd. 
Tf n Apr. 8th 
" out A~r.~5th. Freeze-up 
Full month 
Blown in June 7th 
Full month 
Blown out July 18th.Freeze up. 





Blown out Oct.13th.Brep,k in msin 





12,503 Blowing Hours 
~ilETA T;L UR G I CAL REPO?T 1916. 
COXE ov~~ns 1916 
r .. ionths. OVENS DISCHARGED DRY COAL TOllS 
lIo.l No.2 Totfiil 1 2 Tot81 
1916 Batterl BAtterz 
Ja,n. f~90 ~88 578 2030 2016 4046 
Feb. 311 316 6:~7 2177 ~P.12 4389 
:Mar. 333 341 674 2331 2387 4718 
Afr. 323 313 636 ~~261 ~191 4452 
,l.my 278 333 611 1744 .2068 3812 
June ~53 315 568 1518 '1690 3408 
July 325 312 637 1950 1872 3822 
Aug. 313 305 718 1778 1'129 3507 
Sep. 290 ~:21 511 1814 1380. 3194 
Oct 281 223 504 1967 1540 3507 
Hov. 249 P.54 503 1743 1770 36~1 
Dea,~ 298 294 599- 2086 P.Q58 4144 
TOTAL 3544 3515 7059 23399 23121 46520 
DRY COKE: TONS 
1 2 Total. 
r 
Jan. 1355.1 1345.6 2700.7 
Feb. 1453.1 1476.6 2929.7 
:,!ar. 1556.0 1593.4 3149.4 
Apr. 1509.2 1462.7 29'11.9 
l11ay 1165.0 1381.3 2546.3 
June 10.14.1 1~~6r~. 5 22'16.6 
July 1302.5 1250.6 2553.1 
Aug. 1244.3 IP.IO.6 2454.9 
Sep. 1269.8 966.0 2235.8 
Oct. 1~';'16. 9 1092.7 P.469.6 
Nov. 1220.1 1244.6 2464.7 
Dec. 1460.2 1440.6 ~900.8 
~OTAL 15926.3 15727.2 31653.5 
HETALLURGICAL HEPOI~T 1916. 
PLAHT A. - SLAC ANALYSIS. 
D~-:te Cu .. ]b FeO % S iO (~b A120 3 % C~O 
,.., l·lf'gO·-;·1 Aver8ge of I· 1'0 11i". __ . /0 
1916 2 "3[~mples 
---.- --.--.... --.. ~- -_.-._,"'------- -_._-_ .. , ...... ...-,.._--
Jftrl. 3.8 33.60 38.74 9.04 4.49 8.19 26 
Feb. 2.6 f:7.95 36. 9 ~~ 8.75 10.74 8.41 25 
IVIf)r. 3.1 ,~9. 93 39.01 8.73 7.06 9.24 38 
Apr. 3.0 ;?-9 .61 39.15 9. 6~? 6.79 9.36 30 
l"fey 2 •. 7 29.39 40.14 9.38 6.14 9.50 35 
June :2.7 29.45 40.16 9.52 6.56 8.98 30 
July 2.7 30.17 39.19 9.51 6.48 9. [~5 31 
Aug. 2.5 29.30 40.07 10.23 6.12 8.93 31 
Sep. 2.6 29.86 39.59 10.·16 5.96 8.64 30 
Oct. 2.9 30.08 39.29 10.10 5.76 8.46 31 
Nov. 2.8 30.82 39.00 9.93 5.50 8.39 30 
Dec. 2.8 30.70 39.19 10.34 5.34 8.07 31 
PLAUT B. - SLAC AlifA.T., YS I S 
1916 Cu. 00 FeG ,-4 SiO j ... :1 Al 0 .J C~ /f IJIgO A Average of ; "/0 70 ;0 ;0 7'0 
8 2 3 S8.mples 
.,~, ... ---.~-. 
Jan. 
Feb. 
11E1.r. E.l 30.81 39.35 9.10 6. £8 9.64 20 
Apr. 2.1 29.85 39.86 9.74 6.30 9.43 30 
}.lay 2.3 30.35 39.28 9.54 6.19 9.66 33 
June 2.0 30.17 39.62 10.00 6.27 9.02 30 
July 2.5 30.78 38.76 9.69 6.38 9.33 31 
Aug. 2.'7 f~9. 73 39.25 10.23 5.88 8/73 31 
Sap. 2.7 30.34 39.29 10.25 5.72- 8.60 30 
Oct. 3.0 30.2.6 38.96 10.14 5.64 8.64 31 
Nov. 2.7 30.;~ 3 39.63 10.06 5.26 8.50 30 
:Dec. 2.7 31.13 38.51 10.35 5.59 8.39 31 
